Seven days post-injury fate and effects of genetically labelled adipose-derived mesenchymal cells on a rat traumatic brain injury experimental model.
Mesenchymal stromal cells (MSC) have been suggested to have beneficial effects on animal models of traumatic brain injury (TBI), owing to their neurotrophic and immunomodulatory properties. Adipose tissue-derived stromal cells (ASCs) are multipotent MSC that can be harvested with minimally invasive methods, show a high proliferative capacity, low immunogenicity if allogeneic, and can be used in autologous or heterologous settings. In the present study ASCs were genetically labelled using the Sleeping Beauty transposon to express the fluorescent protein Venus. Venus+ASCs were transplanted intra-cerebroventricularly (ICV), on a rat TBI model and their survival, fate and effects on host brain responses were examined at seven days post-injury (7dPI). We provide evidence that Venus+ASCs survived, migrated into the periventricular striatum and were negative for neuronal or glial lineage differentiation markers. Venus+ASCs stimulated the proliferation of endogenous neural stem cells (NSCs) in the brain neurogenic niches, the subventricular zone (SVZ) and the hippocampal dentate gyrus (DG). It was also evident that Venus+ASCs modify the host brain's cellular microenvironment both at the injury site and at their localization area by promoting a significant reduction of the lesion area, as well as altering the post-injury, pro-inflammatory profile of microglial and astrocytic cell populations. Our data support the view that ICV transplantation of ASCs induces alterations in the host brain's cellular response to injury that may be correlated to a reversal from a detrimental to a beneficial state which is permissive for regeneration and repair.